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The spacetime of [3| supposedly admitting closed timelike curves (CTCs) is flat spacetime with a 
compactified coordinate, and can only contain CTCs if the compact direction becomes timelike. The 
analysis of [J] suggesting the generic existence of CTCs is based on misconceptions about general 
relativity: There is no time travel for Higgs particles, unless the world is periodic in time. 
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Solutions of general relativity that permit "time 
travel" on closed timelike curves (CTCs) have a long his- 
tory, the Godel solution [2| being probably the most fa- 
mous example. It is now established that CTCs occur in 
rather generic situations in general relativity, although 
the associated solutions often display singularities. [1| 
claims to construct a new class of such solutions in five 
spacetime dimensions, free of any pathologies, of the form 


ds — — dx • dx 
= — dx • dx 


[dt 


-2g{u)dtdu-h[u)du^ (1) 
- g{u) du f - [g'^[u) + h{u))du'^ , 


where + h > Q everywhere so that the metric has 

signature (H ); m is compactified with period L. 

Does HI) admit CTCs? To answer this question it is 
helpful to change coordinates to t and u defined by 


t = t + du' g{u') , u= / du' .yg^{u') + h{u') , (2) 


so that ([T]) just becomes the flat Minkowski metric. In the 
new coordinates, the periodic identification of u means 
that {t,u) is to be identified with {t + Lg,u + L D), where 


^ J dug{u), D = ^ j du \/gHu) 


h{u) (3) 


(in much of the analysis of [l[ D = 1). The (t, u)-plane 
is depicted in Fig. [l] where points specified by the same 
symbol are to be thought of as identified. Apart from 
these identifications, it is just a portion of flat spacetime, 
where geodesies are straight lines, and a curve can only 
be timelikc if its tangent vector is always at an angle of 
less than 45° with the vertical axis Q. It is then obvious 
that a CTC will exist if and only if \'g\ > D; in that case 
there will also be a closed timelike geodesic (so that the 
restriction to geodesies made in [ij is not relevant). 

Looking at (jSj j^l > D is only possible if h becomes 
negative for some u, so that the compactified direction 
given by d/du becomes timelike if one moves away from 
the brane. CTCs obviously exist in Minkowski spacetime 
with periodically identified timelike direction, but in [ij 
they seem to be more generic and not tied to the case 


LD- 


T 


FIG. 1: Flat spacetime with periodic identification. 

h <0. Looking at Sec. IIIA in [l[ one can see why: "iJy 
definition, a CTC is a geodesic that returns a particle 
to the same space coordinates from which it left, with an 
arrival time before it left.^^ Of course, apart from the 
unnecessary restriction to geodesies, on a CTC one can 
return to the same point in space and time. We have 
shown that this is not possible unless lol > D and one 
has compactified time. The analysis of [l[ is misleading. 

In App. A of Q another "proof" of the existence of 
CTCs is given, based on the failure of the coordinate t to 
be a time function. By computing the inverse metric of 
(dl) one sees that g{dt, dt) = _g** = h/{g^ + h) so that t is a 
time function and no CTCs can exist if /i > everywhere. 
This is fully compatible with our previous analysis. 
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Such a curve can also be null or spacelike since we are 

ignoring motion in the spacelike x directions. 


